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(54)Titie: POLYMEREATIpN CATALYSTS, THEIR PRODUCHON AND USE 
(57) Abstract 

This inventioa is directed toward the polymerization of olefins, optionally with a comonomer in the presextce of metallocene catalyst 
to produce a polymer product having a controlled molecular weight distributioo, ranging ficom narrow to broad, a high molecular weight and 
a narrow composition distributioiL The catalyst of the invention provides for linear polyetfayleoes and etfayleoe-a -olefin copolymers with 
substantially higher melt strength than linear polyethylenes produced with a cooventioiial Segler-Natu catalyst or a typical metallocene 
catalysL The invention provides a catalyst fisc polymerizing olefins ctmipiising a first compooent compiisiiig at least one transition metal 
of (jroup IV, V or VI and boixkd to at least two cyck>pcntadxenyl containing rings, said rings each having at least two subsdtuents bonded 
to each of said tings in the same position; a seooitd component comprising said tnmsition metal and said cyclopentadienyl containing rings, 
said tings each having at least two substitnents bonded to each of said rings in die same or different position dian said snbsdtuents of said 
first component; said substituents of the said first and second conqmnents can be the same or different, with the provision diat when the 
subsdtuents of said first arxl second conqwnenti are the same, said substituents of said components are bonded to said rings in differem 
positions; and a third component comprising said transition metal bonded to said cyclopentadienyl containing rings where one of said rings 
is substituted identically as said first component and anodter of said rings is substituted ideoticaily as said second component The invention 
further provides for catalyst systems comprising the catalyst component above in combination with a cocatalyst and/or activates for the 
catalysL The cocatalyst or activator can be eidier alumoxane or an ionic activator. 



wo 9S/047«1 



PCT/US94/08909 



-51- 

CLAIMS 
We Claim: 

1 . A catalyst system for the polymerization of olefins comprising: 
5 a) a catalyst comprising 

(i) a first component comprising at least one transition metal of 
Group IV, V or VI and bonded thereto at least two cyclopentadienyl containing 
rings, said rings each having at least two substituents bonded to each of said rings 
in the same position; 

10 ^) a second component comprising said transition metal and 

said cyclopentadienyl containing rings, said rings each having at least two 
substituents bonded to each of said rings in the same or different position than said 
substituents of said first component; said substituents of the said first and second 
components can be the same or diSerent, with the provision that when the 

15 substituents of said first and second components are the same, said substituents of 
said components are bonded to said rings in dififerent positions; and 

Ciii) a third component comprising said transition metal bonded 
to said cyclopentadienyl containing rings where one of said rings is substituted 
identically as said first component and another of said rings is substituted 

20 identically as said second component; and 
b) a cocatalyst or activator. 



2. The catalyst system of claim 1 wherein said cocatalyst is alumoxane or 
ionic activator. 

25 

3. The catalyst system of any preceding claim wherein said components are 
represented by the following formula: 

Bb(SgR)rMDdAa 

wherein R is a cyclopentadienyl containing ring, M is a group TV, V or VI 
30 transition metal, S is a hydrocarbyl, alkoxy, silyl, siloxy group or a halogen or two 
carbon atoms joined together to form a part of a C4 to C5 ring; A is a halogen, D 
is a hydrocarbyl radical, a arylalkyl radical, an alkylidene radical or a hydrocarboxy 
radical; and B is a radical bridging two R rings, where B contains a carbon, a 
germanium, a silicon, a phosphorous or a nitrogen atom or combination thereof; r 
35 is 2 to 3, b is 0-to 5; s is 2 to 5; d is 0 to 2; a is 0 to 2; and r + d + a is equal to the 
oxidation state of M. 
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4. The catalyst system of any preceding claim wherein said catalyst is 
supported. 

5 5 . The catalyst system of any preceding claim wherein said rings are 
cyclopentadienyl rings. 

6. The catalyst system of any preceding claim wherein said substituents are 
hydrocarbyl substituents having from 1 to 20 carbon atoms. 

10 

7. The catalyst system of any preceding claim wherein each component is 
present in an amount greater than 1 mole percent, preferably greater than 5 mole 
percent. 

15 8 . A process for polymerizing olefins alone or in combination with one or 
more other olefins, said process comprising polymerizing in the presence of a 
catalyst system of any one of the preceding claims, 

9. A polymer composition produced by the process of claim 8. 

20 

10. A polymer composition comprising a linear olefin polymer having a melt 
strength greater than 6 cN, preferably 7 cN and a CDBI greater than 50%. 

11. A olefin polymer composition comprising an ethylene and at least one C3- 
25 C20 alpha-olefin polymer having a CDBI greater than 50% and a melt strength 

greater than 2+ 1 0/^ where MI is the melt index of the polymer and e is a 
constant. 

12. A linear olefin polymer composition comprising a polymer having a melt 
30 strength greater than 2+ IS/e^I where MI is the melt index of the polymer 

composition and e is a constant. 

13. The composition of any of the preceding claims 9, 10, 11, and 12 wherein 
the polymer has a MI in the range of 0.01 dg/min to 100 dg/min, preferably 0.5 

35 dg/min to 10 dg/min. 
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14. The composition of any of the preceding claims 9, 10, 1 1, 12 and 13 
wherein the polymer has a density greater than 0.900 g/cc, preferably greater than 
0.910 g/cc to 0.945 g/cc. 

5 15. The composition of any of the preceding claims 9, 10, 1 1, 12, 13 and 14 
wherein the polymer has I2 1/I2 ratio is greater than 14, preferably greater than 1 8 . 

16. The composition of any of the preceding claims 9, 10, 1 1, 12, 13, 14 and 
15 wherein the composition has a Mw/Mn greater than 2.2, preferably greater than 

1 0 4, more preferably greater than 3.5. 

17. A polymeric film produced from the composition of any one of the 
preceding claims 9, 10, 11, 12, 13, 14, 15 and 16. 

15 18. The polymeric film of claim 17 wherein said polymer has a density in the 

range of 0.900 g/cm^ to 0.940 g/cm^, a MWD of greater than 2.6, a CDBI greater 
than 50%, I21/I2 greater than 20, 

1 9. The polymer fihn of claim 1 8 wherein said polymeric film is a blown film. 

20 

20. A polymeric bag comprising the polymeric fihn of claims 1 8 and 1 9. 
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